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^ Sl-'^l:^ c-llo]E-l Al^^ r^^o.^ ^^^>^ ^^^"S.] ^^3}., ^>7l 
1-51 ^^<=^1^1 ^1 1 -^^ ^sa]- 71 '?a:^ ^ c>1:^5ll^ ^S., ^o]b\ ^oj-A] 

2 ^^51- 90£^ ^^i-^l-l- ^1 3 ^^5^>J1, 1 

2 ^ ^1 3 A]^^ '^1-§-^l-<:>^ t'{]o]B\ :iES.ti.-g- Al^oi] :^7lAl7!^ -g-^l 1 

Ai^o] ^ :g.o>oi] 4ylm^ tflojEil- '^V7l #^^>^ tq^ 

:£ 3 
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JL^ o]B]^o]^-%. ^^1{HIGH SPEED INTERFACE APPARATUS} 

:£ 3^ ^ ^tb t:!^ ^-f-^ cfl^^lB^ M-^\fl 

10 : DLL s\S.^ 11 : 90:£ ^^J" 4]SS 3^^^ 

12, 13 : ^511<^1^ 14-21 : ^^]^ 

22 : el-olS :^e)-olttl^ 23 : ^]S.^ ^^fl^l^ 

24 : e):^ 'SS^ 100 : 

200 : -c^^ 

<10> ^ y^x^o. oiE-lsllol^-g- ^J-^lo]] ^o.^, ^ (CLOCK) ^7)011 4 

<ii> <atil:2^ o.^^ ^'^]^^] 1=] ^(Direct Rambus DRAM)«^1M- ^^3. ^3. t:] ^ 
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(Sync Link DRAM)4 ^sfl^<Hl 7l#^oll^i ^^^Ml ^^5]c>l 

U^^nl-o] o]-u|B} X\^-^ ^wVoll ^ ^^7> A^S] ^]S.^ ^1^<^1 ^^t^-^ 

S A>-§-5]7lo11^ ^e)7l- ^Cf. <^1°1 ^^^] ^S.^ 7|1^^ S^^^}^ ^ 

^l&l^ ^ JECEC* al**1r S$ 7l^oflA] 7>^j- #^^>7fl ^^sl 

^ DDRCDouble Date Rate) <^liT:q ^( SDRAM )^ ^d^M sl^Hl^i $i 

T^f. '^I SDRAM^ 100 MHz s^^^H^ «Hl^l(rising edge)<^l^i^<^l o}^^ 1-% 

^l^Kfalling edge)<^l-^i£ cflo]Elul- ^^o] ^7]s\o] <a#^^ ^ i^HT=f. 
el-^i 100 MHz W^^S. 200 MHz ^^<=^] cfl-g-^>^ t^l^l^l- ^7> ^cf. ^ 

100 MHz^ ^<^M 200 MHz^ #^-ir ^5^^ ^"^i^fl ^1 

^El(duty)7> ^^^1 50%<^1^<^>^ <^]^^ 2v)\^S^7} ^<^lsr>t:f. 

<12> ^eflo] DDR SDRAM^ ^ DQ sfljE.^ tl: ^7l^ Se^oil 2^1 tflolt^^ ^^^V^ 

tiJ-Aiojcf. 1121 JI, #2fl^ DDR SDRAM^ S^-ojE t^^ofl^^ ^M*5l^ c11<^lBl* 

:iJESti. ^^(DQS)<^1 ^71^17^1 ^^^>7l ^t!: DQS ^^ ^^o]^3] ^ 

£S ^AS. ^1:1=1-. S\S.^ ^^o] ZL 1?]:^ 7^;^l7fl b)-^^ ^71-^1-^ 
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<15> ^] 1 AiJiofl ^7]^o] tH^^JE ^J:^ <>|:^£fl^ ^ cflolB] 

i^^^s. ^^^m 4^^^. 

<17> o]3r>, ^ ^^21 ^Ajo^lol] ^^}c^ ^^S.^^ #S^>^>H ^^W. 

<18> 5E, ^A]c^]l- ^^^-7] S.^ £^<^lAi -^^t!: 

<i9> ^ ^^^>^ ^lae^^^l -S-^o] 7}^t!- cfloiE^- ^^1- 7}^] 

^ oil .hcl^ (SDRAM) 511- zi^^ ;^l€^l-7l A]^^ til^ ^Soi] cfl^ ^^S., til 

<2i> CCLK ^7]s\<^ 7]sKB. Al^af o^cefl^ a]^ ^ sl-^lM c-1]o]e-1 r] 
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^^S. ^^^>^ ^Ml-eKlOO)^^-. >^>7l ^Sl-eKlOO)<^]^-1 M-^ CCLK T^ng^ 
^ cH:e.e11>i ^sl, ^^^>^, 5]-^lS(write)^l ^1-71 CCLK -l-^^ 

tfl^ DLL ^S-iS. 3ofl £^1^)1- 7]^ ^^J^ ^S. ^ o] a1^s>}. qq^^ ^ 

^S-M: <^7lAi Al^o]] CCLK #§^21 ^ ^ 

7l«^l #<^^^ 4til:Eo:| cflolE^l- ^o}^c^ v\]3.^ o]z]]o]6\] ol^ ^oll ;^-1^V^>JL. E^S. 
(read)Al i^ilH-Hl o^efloioflA-^ 91^ no]B\^ ^7] tfl^ DLL ^^J^ # 

^ ^S. ^ c>1 90£^ -^l^l-^V* ^S<=^1 ^7lA]7H ^7l 

oil 4wlM^ t-flolBil- t-flojEi ^MS.ti.-§- ^^<d DQS 0, m- #^Al7l^ cl^(DRAM) 

±S. ^^^^Cf. o]tr|l, e|-olEAHl^ ^71 CCLK -i-7l5]cH Cl]olBl7l- ^Ml-S] 

(100)<^l^i ^^^(200)^3. ^^S\JL, ^^X\d\]^ ^^(200)^]^^ ^^S^^^]^ DQS 0, 1 

<22> -fAi, CCLK €-1^^ ^:^#s1(100)<^lA-l c]^(200)-^S ■i-^7>^ ^1 

^] ^y]^<^ <^B.^]d^9^ Tlnfljc HBlJl ellolEi7> ?iMl-&|(100)<^l^i t:1^(200) 

<23> rLE^Ji, DQSOSf DQSl cl^(200)<^l^i ( 100)^^5. ^^s]^ 

<24> c] ^(200)01] e^-olE (write)* ^ ^-f ^^#£1(100)^ CCLK -^7l^H 
E r-flojE^l- ^(200)^^5. &^^7\] 5)31, e|:^( read) ^1^1^ DQSO, 1 ^^<^1 ^7]^} 

^ c]^(2oo)<Hi^i ^si-&|(ioo)s. :a.ifl^7fl ^t:f. 

<25> £ 2^ ^ ^^<^1 ^B. ^ H^-ojE J^^A] ^^3]- Efo]nJ;£^ 14^^-^ ^^^l^f. 
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<26> BfSq- ^O], el-ojE J^^Alofl^ CCLK ^^^] ^7]S\o] THlo]Ei7l- 

(lOO)S^Bl 1:^^(200)^^ ^^^l-^-fl^ DQSO, 1<^1 ^7]^'>\ ^^]^]^]7} ^ 

^(200)<^l^i ?ll-l-5l( 100)3. ^^^cf. <^7lAi, DQSO DQSl 90^^ 
^^^}7} ^^%^]^. 

<27> ^V7l B|-olnj£.o1lAi til-sq- ^o], r-flo]E^7l- ^71^^ #3^<H1 4^]^7} 

7l^^ DDR SDRAM<^1>^i^ ^^1 ^ ^7]$] 2^]^7} ^^s]^ ^^^d\] v]^^^ 2 

<28> :£ 3^ ^ ^^ofl ^tb ^-^^ M-^^a 4^£<^1^. 

<29> 5.^oi] $]^}^, ?imi-&|(100)S-^Bi CCLK ^ CCLKB 'a^s:}^ wlss] 

(BFl)2f, ^7] v^mBFim ^S*5l(iOO)S^Bl l:Ol^ CCLK ^tJ^^H 

vfl«-o]lAi igBllol ^s'J^m ifl^#^^^(tclk, tclkb)!- ^^3^]-^ DLL 21^:^(10) 
^ wl5sl(BF3)S^-, ^^7] DLL 2]S-^(10)S.^B] ^a^^ ^S(tclk)# 
^^S^^s:^ 90£^ ^^:^>S ^-^#^^J:(tclk90, tclk90b)l- ^^S§>^ 90S 
:glS-^(ll) ^ w^3l(BF2)i4, ^7] tfl^^s^ A]:f:(tclk, tclkb, tclk90, 
tclk90b)<^1 e><^lM DQ afljBfif Hl5l(BF6)l- 1-^^ 2l-<^lM ^o] 

B]i ^i^^l-^ cl-^7fl5l Hfl^]^(14~-21)5q-, vfl^#^>0^(tclk, tclkb, 

tclk90, tclk90b)<=Hl ^^]^ ^^^] ^7] 2fl^l^(14~21)<^] 7^^^^ ^^]^ 

<^z]]o]:^(23)S] ^S. ^i^^^]-^ :E.e}-olt3l^(22)5!|-, ^7] Ti\]s.B] <^l5flo]«. 

(23)^1 ^<>11 A^^^ ^o]B]^ ^^^}^ «.fls:^(24)S!^-, ^^71 

i^-¥-€-^^^(tclk, tclkb, tclk90, tclk90b)<^l ^^^] ^7] s^JB -S:^ "SS. 

^(24)<^1 Ajl^i^ c11olBl# ^i^j-^V^ ^71 tf^7fl^ 2fl^l^(14~21)i4, ^7] 
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^-¥-#^^^(tclk, tclkb, tclk90, tclk90b)^1 ^^^1 ^7] cf=^7fl2^ Hfl^j^- 

(14~21)«H1 c-ll<^lBl# Hfl^l^ ^^ii^S ^Isl'gCseriaD^fTfl 1/4 ^7] 

DQ n^S. ^^ ^si\iBF7)Si^, ^7] tfl^#s^Ais(tclk)l- ^^^^^ 

DQ n^S. #^5]^ t-flolE^^ ^7l^ DQSO ^efl«^l^(12) 
^ tH2l(BF4)S]-, i^^l-§^^^(tclk90)» ^^-2.^ ^V'^ ^1-71 DQ #^^1^ 

r-llolEisq- :i-7l^ DQSl ^^1- %^^}^ ^efl^l^(13) ^ til3l(BF5)S. 
<30> ^Ml-5l(100)<^l^i CCLK #^^^» i::l^(200)^ ^1 t^}^^ 

A>-g-^>7fl ^rf. ^7] ^H^&i(ioo)S-^Bl l-c>l ^ CCLK iil3i1(BFl) 
1- DLL ^^^(lO)S ^^^cf. 
<3i> ^7] DLL ilS^(10)o1lA-l^ M:^^S.<^ CCLK ^}^]^} ^ 

5llo]7> ^^gClocking)^ tclk ^s^ji, Hj^KBPS)^ tclk 

^^^>*^ tclkb #^t!ri=1-. 
<32> 5E^, 90S 4=1S:& 5|s:^(ii)S!f wl3l(BF2)oll ^«fl tclk ^ tclkb 

^S.si\- 90S. ^^^}<^]7} tclk90, tclkb90 ^z]- 

<33> ZL&I^, &}-o]E rq^(200) tfl^sjS^ -^^ofl cfltfl ^^^cf. 

<34> -f^, ^JEl:Bl(100)S^Ei CCLK #^^1 ^7]^ cH^lB^l- S}-o]^ ^nflc Al^sq- 

titTfl S]^, c1^(200) vfl^^ DLL 5|S.^(10)1- 7]^ ^^]o] ^^J^ ^7] tclk ^ 
tclkb 90:£ ^^^1-<^l7l- tclk90, tclkb90 

^T-7l tclk ^ tclkb tclk90, tclkb90 #§^^J:<^1 DQ ^B.si\- <a^ttl3il 

(BF6)S <a^€ Hl-<=>1M cfl^lEil- ^^7)1^ 2fl^l^(14-'21)<^l ^^]^7]] ^cf. 
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<35> BiH. ^^Ajofl^ ^Sl-&|(100)S.^Ei ^^7} €-<Hi^^, o]^]] 

ojoi ^oi] ;^^;g-^ t^lolE^# EJi^ ofl n w.(24)oil A-] ^J^i^ ^7] tclk ^ tclkb 

-i-e^Ai^S^ tclk90, tclkbQO ^^7flsl E}l^l-f-(14~21)<Hl 2fl^l^> 

(BF7)S]- DQ *«fl 1/4 ^7ln>cf iflJixflTfl ^cf. HS^Jl, o] c-l]olE^fif ^ 

7]^H tclk, tclk90 ^^1- o]^^ DQSOSil- DQSl 'ds^ ^^^l xfljatfl^Tll ^cf. o]ei 

t-llo]El Jl#^ ^ ^Cf. 

<37> n^JL, ^o]^X\6\] CCLK <^l-g-*H t-fl<^lBl# ^7]] S)^C-11 CCLK ^ 

c} v]^ DLL 2l^:f-(10)# ^^1- ^1"^, SEtb DLL si 

5.^(10)* ^^^^1 90S. ^^^># 7M^ ^^1- ^ ^7l i^^<Hl o] ufl 

<38> e1-olHA]oi] DDR SDRAM<^1^^ DQS ^>-B-^>^l ^7l t41&<^1 ^Ml-e^ 

(100)<^1 ^SS. DQS e}-«^lM-g- #^:^Bf^lw1» ^-S-7> ^7l t^j^ofl 
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<39> C>^e.^ ^ W>^3l^ ^Al<^m^ ^]^]^ 7l]Al^ ig-^;^]- 

^ ^^^^ ^1^]-^ ^^^^^^'^l ^-^S -a.6><^> ^ 



< 
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ti>£^] n)lJ£Sl ^J-^lofl 9X'^^^, 



^ Aijifi^ o] ^] 2 ^S^l- 90:£^ ^1 3 AA 



[^^•^J- 2] 

^mi-s1(100)S.^E^ CCLK ^ CCLKB ^^^^V^ ttl3s](BFl)^. ^7] 

(BFD* ^«fl ^^lr2l(100)S^Bl ^o]^ CCLK S^^^M ^1^^ ^^<=Hl^i ^2^1 

o] ^^JA]^ ifl^#s^Al^(tclk, tclkb)!- ^^^J^m DLL 2]s:^(10) ^ tH^^l (BF3)s1-, 



1- trl^o.^ ^^*>^ ^Hl-s^ 



16-12 



10200000315895 2000/11/2 

^7] DLL ^S-f (10)S.^B^ i^^#s^^^(tclk)l- 'a^^H ^1 i^^^^^^Sf 

^^^m i^^#^^^(tclk90, tclkQOb)!- ^^Js^}^ 90S. ^S.^ ^ 

S-^dl) ^ ttl5l(BF2)^, ^J-7l i^^#^^^(tclk, tclkb, tclk90, tclk90b)<^l ^"sfl ^ 
o]E ^^A] DQ 3fl = 5!l- wl3il(BF6)» ^o]^ efolH c-11o]e-1# z^z]- x^^^V^ 
cf^7l]^ efl^]:^(14~21)5^, ^>7l tfl^€-^^S(tclk, tclkb, tclk90, tclk90b)«Hl 
&I-01E ^1-71 sfl^l^(14~21)<^l ^-I^V^ cljolB]^ ^11^51 eflo] «-(23)^ 

tclkb, tclk90, tclk90b)«^l ^tfl ^3)- a] ^l-7l ^JE. ^^S.^(24)^] €4^^ 

5:1= Hfl^l^(14~21)5^, ^7] ifl^#^^^(tclk. 

tclkb, tclk90, tclk90b)oll ^2]- a] ^1-7] 4^7fl2l efl^l^(14~21)«^l 

e]^ cll^lE^^ Efl^l^ ^^i'^flS ^1 el ^( serial)^} 711 1/4 ^7Mt]. ^^7] dQ ^ifljE. 

vflja.^ #^ w1s1(BF7)sq-, ^j-7l i^^#^^S(tclk)# S^^A^ DQ 3rfl = 

S. ^^s\^ n<^]^]^ ^7]^ DQSO ^S-Mr #^^>^ ^ell^l^(12) ^ t^|s] (BF4)sl-, ^ 
7l i-fl«-#^Ai^(tclk90)l- ^^-^^ ^V'^ ^>7l DQ n^S. #^sl^ i^^l'^lB^^ -^71^ 
DQSl ^« #^^1-^ ^5fl<^l^(13) ^ wl5Jl(BF5)« if-^M ^^l^'H^ ^^^S. 
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is. 1] 
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